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(54) SUBSTRATE SURFACE TREATING APPARATUS, PRODUCTION OF ELECTRON 
SOURCE AND PRODUCTION OF IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
surface treating apparatus which is capable of treating 
substrate surfaces with decreased variations in intra- 
surface distributions between substrates, etc., is capable 
of dealing with larger area substrates and has high 
throughput even when the large area substrates and 
plural substrates are treated. 

SOLUTION: This substrate surface treating apparatus 
has a treatment vessel 202 which has a treating agent 
introducing port 204 and discharge port 205 and is 
installed with the substrates 201 to be treated, a 
substrate holding means 210 which holds the substrates 
201 to be treated within the treatment vessel 202, a 
treating agent supplying means 210 which supplies the 
treating agent to the treatment vessel 202, a treating 
agent diffusing means which diffuses the treating agent 
within the treatment vessel 202 and a discharge means 
206 which discharges the treating agent from the 
treatment vessel. The treating agent diffusing means 

described above is the treating agent introducing port 204 and diffusing plate movable within the 
treatment vessel 202. 
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Affia©H^s^s^©jtsffl* s «^ 2 nr i> * . 

[0003] *MA», #gfl¥8 - 1 7 1 85 0^& 

10 rty* » hffi^fx ifi? * y h ^SE©-f > *s?x » f- 
SKiot. XttLtK:. *flti^Sft£&©a£K«tt5 

[0004] S6K % «H¥9-69 3 3 4*§$tfB«:fc 

51f> (HMDS) *a&lcmSbX. ffiS£*«LBc 
*W4Bfc> ^©a*Wl«*»*ttK:-r5C&*Ji 

20 [0 00 5 ] 

[0 00 6] C*tf*. *«£*»£©«ttfttt. StSX 

[ 0 0 0 7 ] iB«t»«*S«**Sffcl/ftSMfclyr 

fcJ&OXgtcoi^Tfe. ^HHPJ©a«*K^Jl'-^» h 
•Cj^Sr # Z>W]&mV>h tlX C > 4. 
[0008] «Ct. *»W«6tt. AE«©*'^^« 

^ h ■ClTtt 5 C A ©tr * 5 S &© 

40 [0009] *^BJ« 6 « . AffiSKD* 7 X SS©*ffi 
x*;V=f-©aB8*i^— {cfrtt 5^BB«ffl*Si UT. 
Sffi^^g l/fc«ffl£Srt «caffi«fflffl*«ffl©tt*'C 

^SSM^^fM3 ^fcBflO©* 0 Xft *> mis 

SS©Affiaifc^. *fc. ^ttrsi±©fc*ic» 

»»©««©H«wa*ff&5<fc^ft»^tc. ss^ffi 



[00103 M&mat. i«©«t^^sft©B 
smmic£'bm\ ^©^©ss&sAM-ftTs^ 

i&#itet,4>-r< ft&t£. a/c, as5*©s«©i§iB? 

x.5t£#i&tf<E>ft-5., Z<D?c#>. gffi©ffirtT?fffi® 

-CSi#£#£f), fe^<tU-cS«rt. fflSRB-CO^ffii 
*;i,*--{c#^^^*;om£LS<ft£. 
[00 11] *^KW. Xabfc<fc5ftB3S£)!?&U 

Ammmm. mmcMw^mmtzm^icis^x^ m 

tmmm$m$iW. z l <£ ^ £ t £ & ©r & s„ 
[ooi2] ifc. *m%(D$mmmMiZm^-c, a 

[0 0 13] 

sec Wfe l TJiffi&afciTft 5 s^iBifyiSgsr-* 
■t, asKJWAP&tfSBRnfcsu wim« 

[ o o l 4 ] *fc. *-ic. ±«a«a*HSK#R*%tt 

ssrt -ciBWi?itt5:«aa«j#AP"c* s c £ £ r 
[0 0 1 5 ] *fc. »=tc. ±sa*ra»ttE»*S3WBi 

SSrttcRB;* n/cS£iStSr'$, 4 C £ 
^ IS #!3I$I8"? * -5 . 

[ o o i b j *fc. smatc. wmmtnwmg&o 

f^Kii, »K%3t*7EriSiKfci»urTff&*i^K:KB 

[ 0 0 1 7 J * fc. ^E(C*S#S6^«^ifoc ££# 

tt £ r sjjes-* ^mtg©s«SMS«g^ * s . 

[ 0 0 1 8 ] 3 iJfiS«&Sb&##Sffi@£«# 
[0019] *3B9itC«5^ffi«H^IWCfc<r>Tlt « 
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AO*fS-3fcS>, »S*tCiMSSW-C©^aSiJ«if&© 

^fl o & < w&t c t &®mic ft *) . ;gsrt©#Hm 

©*g--ffe&5|6j±T-S. *fc. »»w©a»*mi UT*S 

fc«>. ^4>©«HKW©«ti*««DK:<<. «Sft©£ 
ft^tftJST 4 C £ *«gS«: ft 0 . ^Srt©#HM©^- 

[oo2o] ±aiur # fc«ft«aBBSHR#a*ffli.»s 

CifcJ:*). g3£rt©#BM©^-tt£[Sj±3-tt£C£ 
#W* £ ft *) . mm%kft A # < ft o r 6 

ffi?rtTft ^ ClitCj: 0 , MMa*S©S*K4sW 
? *©4>&t,»3iIittS*S S C £*^8l£ ft 5 . 

[o 02 i ] *fc. »aa*AP!W«Hffigs©±»tc. 

fcl> bX Wft*l6lKEiSf S <fc 5 ftSffiffi^S?:^ 

cc, ^R©»R*H^K:»a-r6tB&-Cfe. --SP©S« 

y * ©i!>ft lr«ffiWl*J?HBi ft So 
[0 o 2 2 3 *fc. *^©affi^Sg(cfct,^rti. 

»*ffif»«©B«f%#«ut:tw»rc£K*o. it 

J8S^©*^Kfcl»Tl«IBBK«gffiK*¥«Wfcl/ 

t, MS©ffip , 3^ ; m j f 3 *ra©Ma-'^'>i 1 ^©^* 

[0023] jEfc. *IBBB. SE±KJBlSiShfcEt» 
S 3 n, SJE-^©«^fiE«8S09»JEil8Kaji5 L T 

m^-ftifrzm^'c'iT ft ^ c tz%m. t* 

[ 0 0 2 4 3 *fc. BTSaiTStmfeJBSES 

*T £XK««A VX S C £ =&»«&£ -T 
#»fi£»g©l^*ffir*S 0 

[0 02 5 3 t»"ri*. S 

«©*ffix*Jl'4 r -*8B5-r-5Xg-C. XMLfcM* 

so Affia©*s*ffiteEi^. 



fm**#^*f*. js&kb. £#&«?!*&<&©■ 

[0026] 

fT&5©fc*Hitt<>©r*4. JHT. Hl*6H7*ffl 
[0027] tU «ES^©JK&RaAn#*M 
H 1 K*JC»T. 2 0 2 ttfettea£&2 0 1 £f£g-r2.#i 

ass. 2 o 3 fcWftfflgs^wswfla&^s. 204 

B*y©W*ACh 2 0 5H»SC, 2 0 6tt«Hi«»*» 
6©PM#K. 2 1 0««6*«J*-rSfc»©K*««F 

[0028] LTB. * ♦ »; <t 

^ y > -5 C t fC«fc -^T^a^HM £ UTMffi 

K«MiKA*ifc*i»fc* + y y > ^i-c 

*#H^i Lfc* + y £ _h«L fcffiS«iJ#ffl«i 

[0029] &ass©±:^csg£*-i£&a$!ilAP 
B. «fflW^^g^^««M»*SS«|iK?i|;AT5W 

»affl^^A-r5fcfe©^$,^rt>^„ 

[0 0 3 0] Sta^SB, iB«SST*©»aP*jSi: 
T^aSSm>&a^£gf^T£fc*©#KT-;J><?. Sf 
mffl©* > 

[0031] «8iic*i>fB. jaHSn&ttfw^s 

JSW=&!fc*H»-|6i* 

-C^-S 0 H l&C^cUfcilgfe&HTB. 02{c^-ri;^ 

^ti,^, ^-2-30 2T^©&o r £Sii:&:£far 

|6j#*£*4J:£#<-C*S«fc5K:tt-?-a,>$. H2^© 
(a) ifih (c) K. 01 iISIDlSl#*6mfc. *&a§iJ 

(d)Bil *«^*>6 jifc»£©B*^-f . 
[0032] *9m<cffsaffi«BKK<:*i>?«. ** 
ffigsrt-ct»ni»a*wwi;An*s%. ®a*tcy 

X*©fa**K*.fc»>. {&m*®W)L?cK) L&#56SS 
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©^-e#isi±"r&„ ^©fc&. Affia*«©^s. a 

IHfc©*fc©*HlK:fct»Tfc. ffi|*J5H&©il>ttt»*BI* 

??& 5 e tartar* »k *&. ««©&assi*i-T?© 
fi««KHtoe»r. s«rar©&a©'^ ? * < 

[0033] C 2 ] teS^rtCCffiftS^^-^SS^M 

i!3{C*il»-C. 2 0 2 Btt«3I££2 0 1 
SSS. 2 0 3B*H1««^©«H®W«»*R 20 4 
tt«HB*WAn. 2 0 5tt85tP. 2 06IMgg* 
6©P£vm 2 1 0 tt^*«J£r*fc«!>©3S*tfi?J# 

S£I5(S2 i 2^oti^„ h7b. esse* 
&5frt>mctz<Dm-c. «aa«2oi. ^ass 
2 0 2. &as"j2»AP 204. mmun&m 1 o 

[0034] teftffii t/t ». y ■? ^tttC'ttrte^* 
?>Wfc#I«^f^ffl^5C itf-c* . «&tt*A 
□ i»R«#*R©IHlcKjBStiS. *SSgKfct>T 

b. «aiJgsrt{cifi»«*^o»«:Lfcfca>. «ap* 
tttssaaj^TB^asijo^n^^o tc< < . ssrt© 

^ft^fia&T S C i *«gSKtt 0 . §Sf*9©#HM©^ 

HtastfLtr*. *©fc«f>. AM«»^©^a. 
»«©®a5cfeurfc. fflrt#*©d>&t»te«*ff&$ 
ci*injti-c*D. *fc. »«©^5agsi*3-c©e§^ 
fcBg*?e>-r. »«aH-c©*Bi©^7 , v**^>tt<T*c 

[0 0 3 5 ] *fc. 0 1 . ^3 i*. «HWW»AP%« 
a«S©Jigf5(c|^U, 9f«P^^SS©TSP{cgg 

i»A3ft/c®asij«. ®ass©±*i&>i5»ss«©^ffi 

?rM3SLT^SS©T^i^A-XK:^n. Sffi® 
a©SSffiF , 3©^ ; &Pl'^'2>Ci55sr-^, ffiffiffl 

©«ti***««:iii&nsc t tat>fca>. ^s©s«?: 

< mn*>? <mfozt oy$m* ? v * < -c 
-e©fci*. Affi«s«©^a. amt5c«s©^accfci,» 
r <> . wftftWPtsi i >«mttf ft 5ci # irtir * 
d. »R©«fflgs«t?©!i»KHfc6r. m 

[oo36] c 3 } mmmwrnm^n-ommmmmMi 
m4 Kfct»-c. 202 B«aa«2 0 1 ^^MT^M 
ass. 2 o 3 »^ass^©©as'jfi l J&^e. 204 

BMaffl^AP. 2 0 5BPMP. 2 0 6B«H1SS*> 

ho>sm^m, 2 1 0B2«£«tfrsfc#©s«&}# 
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[ 0 0 3 7 ] *»gtC*Jt^r« 04*2 0 QlcmtJ: 
5 tiW®.®W®ffi*&-i-C^Z> C 4##g5rC£>£„ 04 
tcjj*Ofct>©tt. K««B«3-l**J:5&«flft?** 

«t 5 &«*©t>©*\ ±T««^*fefit 
x.ft &©£>#£ *a3 0 Sfc, H4-CB. S«©[el&». 

fc. H5K^rSBrtt. ««©*swgsrtr©fl»D 10 
«IWiroW:Wftf5Cilcl|«."C. «g£»rfPTr 

c i ic j: *) ms^fHommm^mw lx, gsrtoos 
[0038] *sg(c*5o-c{i. mwmmm^^c 

b b Lfcfcab, ^**H^^#ffi*»»R©E8tfr 

W^©ftB©l»*iM«fc¥*WfcO'r:. &ffi©ffirt 
MMW©ffl^ 5 9 *«?©f£££«x. 5 C <fc# nj 

^ffifcfci^rfe. Hrt^©4>fci>«Hi*firtt5e£# 20 

[0039] 

mum DHi K.^mm(om-<Dmmm<Dmmmmm 

[0 04 0] HIKfclvC, 2 0 1«m 20 2 W* 

2 0 3t«^»sCDJS®|!ltt»^a, 2 0 4(3: 
«fflK"»AP. 2 0 5B8EMP. 2 0 6»«H13S»fl»6 
©grm#is. 2 1 0«S«£*mgT-*£ o 
[0041] «sfif££#8». * + y +#X©«E»* 
9«T*33l«©»«8f\ «®w*i»nr * + y J rHx 

S9*$tf * + ') t * +• y f^O* <t ©SJ 0 

5. «fflS»ADtt. H2K5i3*iSJ:3ft5-f>ttr 

[0042] *fc. »5(PiSfa*eoiaiKtt. a^t" 50 



3 0 L#Rtf&tVCl>S. S«f£f£fK2 1 0»5ft© 
Stl^tt^-SCi©^^©^ ajSTflaD^U- 
A«©fc©t?. ±BiTBK», gSS^HSTTSfctf) 

[ 0 0 4 3 ] 48Stcfet.vC». 01SCF02(c^T«J: 

4fSjt«t£#-cS&J:5lc&oTi,>.&. 02$© 

(a) (c) k. 01 iiHiDt^t^emfc, ana 

SIAP©5t^© ^ X;VB|5#|S] » r <,» * t C 5 * . 
(d) BHl*«*|fil*6Sfc»^Oia'C*S. C©« 

*satw©««a»g«:*j^TB, xm© 

t LT*Hl)W©»AP**Da«»rt-C»«iTiI* 

•fZZt&XSZiL'yK.LtdbX*. &HSU£§«I*3©£ 
{*^{&£-r £ C b *®1K ft 0 . SSP'JW^H^©^!- 

^Asn/c^^jtt. ^a§g©±^^6#*«©*ffi 
=&ji»i/t:^§s©T^<txA-xicsn, mm 

[0 045] *3Ht«©Sffi«MS*ffll»fc* 

7' y > ^SO©— M©i>> f^^i |-t-»7>(DD 
S) *ffll>fc. «HWWDDStt. *+y+^©ffllt* 

d d s*k/<^ y >^ur+ 1 y wx^dd s^am 

0 0 mm x 5 0 0mm©7<*3©*7XiilK:l^I 
«Rtf. ff. 50^3ftOTtBllftWft6«JB«3*ifcfe©«: 

mux. mttpv5«mm.femoit. 

[0046] mUb LX. *WTtt. 
U DMMi©^<*^3 0 1 

®»N«$&^Jg<t 0 »»W** + y + *f * iftfc^g 
WASEi^SStW?.. C©Bt+fU+*X© 
6bi«3 0 L/m i n -ClT&r>fc. 
©5 1 . +t!l f*'XO$tB 1 L/m i n b 

im<D'W7i3a&L,x. «BBS«rt#s*aE©tt«-r 

*©fts*&66 o«©iit i o#ratc-aa$if & 
# 6«a»i©«i&*«T& o fc„ 
©Ms©»7t*K«ias(# t J&#a ; &wo#^-c+-p y 



ort-im7&* mm.*mmz>. t^rer-me-, 

t, S*^«SK»Ur«^0T. MfcjKlSXS&fi* 

i>*«fflR*tt«Lfc*», 5tt*n-eti©»*rt-c*>. 

*fc5tt©«*«H-CH*l,-C*>. m Bg/I4&4>& 

>©»)££ ftTfct> 5 tfcOtf^xSS^ffi^TKC^tt 
TfTttofc. J6ffift©»K*B{»)fflUr«li*±©2 0 

SMft£iW>£Lfc#s. 5ft©**lirc©«6-3*ttv 1 

2*©¥^ffi-C±3* ©|5fflT-*ofc„ gttft© 

fjfflt"Sc<ttc<fcD «j&r & c 4 *>?rtBt? * a. 

[0 04 9] (f*W2) H 3 £**«©» 2©£»W 

©iSffiMasis^m-r. *»mfcsssi>iie«iHR 

*&-7Tl>&&©T&£. H3R1*«.»'C. 2 0 IBS 20 
«e. 2 0 2BS«*8»fSfc»&». 2 0 3B«IS 
S^©«lWWffil&*®. 2 0 4H*BWSWAP. 20 5 
»«*□. 2 0 8«««8**» &©»«#«. 2 1 OB 
«Hft©»**««WaS««f£f 3 0 1 BrW 

1 &HW&X*JBlr>fc. 2 1 2 BSMHRt?#aaWfC 
B. it&2mm©H?l£2. 5 mmb* ?T'^T-5il$ 

fc. *&K«tt. ®S#Ji*AP4S«eJ#f£*tS©fiiJK:g:g 

a»«2 o i . «ass2 o 2 . tsmmKaz o 4 . 

[0050] as »*mswcmi>fcuaR«©^ 
#3i©-a$£^-r¥ffi@r-£>£ 0 iggKfe^tii, « 

©»*i*hb o jc < < , s»i*j<D£fl^.&i&f s c 4 a»g 

Stc&D. SEgft©»Ha©^Hfe64|pI±-r5. 
[0 05 1] (H«iW3) H4tC*»W©*3©H*W 
©Siffia&SiSKfcijVr. *SQ6Wtt, 
-o-C^zmmM&SXh*. E4fctel>T. 2 OH* 40 

ss. 2 0 2B*R£Riii"s*sEgs. 2033*91 

«S^©«aBSfl«t&*S. 2 0 4BSaffiff»Ank 20 
5BSFMP. 2 0 6BjfilPgfS*»6©SKiim 209 

BSSBewtft. 2 1 o&mm^.<mm^mbxmm 

?z cicptJMtfiSm 3 0 1 B/t^/^r* 

B. fa6Wl£Btt©**fc-fcl»fc. 
[0052] *RBI$3®». t-$-taot§fif 
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-KJ:oTlW»T4C4#!-C*5fc©4t/fc. 

©fefflffl©*Mt*fi±s-e, iafflw, *fi 

H3£«8£SWP3tf. a«=£HllteT*C4tcJ:or. Q 

a&>ffiiB> ©K«i$HISfc¥^tT*c4K:<fcD/h3 
<-T5C43i>s-Ct-5. 

[0 053] (£*f*4 ) #39&«B. MMEl»tl« 
H9*ffll>T. HUTS. H9K4Bt»r. 8 7 BE. lulS 

^wc^ttaaE^-swRELfc^aaHE cut? 

U-h). 6 6tt#7X®K6 3©rtHK:»3e*6 4 4 
-|-67. 7 I "X7 , U-h66^7>j5h*7^fi 

jai»-c8tt3*i-a»s. 6 0B, *^©m^feffi*^ 

T-$>2>„ 6 8. 6 9B. W^fWi©*?*!!*?©- 

[0054] »»-C. ^WKftS^lffi^SS^ftffi 

8 «f>© ( a ) B^ffiS. m 8 tfJ© ( b ) BBrffigr* 
5. 08Kfc^tl B««. 2 4 3«*?-*S. 4Bi 

«HMl4©-a»c*ia3tifcWeS©«IK:J: OfciK 

$n. ^mtt*M4©j«^. m. WHRc^a-rsa 

17^5^, fi§SffcIS*K:«ffHfct>©4&*. 
•«©5aSWRCf*©i5»©»«BWI4K:tt. £31* 

[0 0 5 5 ] «Ji7KS*Ig*KLfc#oT*# 

Xg- 1 : «8©JI5JaUJB 
«#{tO/cX77X»Sl±{C. 3RTHS9 2. 93it 

Ohbi, S^ffi©tiW£ 1 2 5 umiLfc. 
[0056] 3ctC. J»3 1 0 (im.©fr^Bfi9 8. J¥ 
3 3 0 w m©JflBWltll 9 7. S$25» m©?'.W|6j8e 
^9 9 X * y ->HWK«C «t OfPJSLfc. 

XSii ITB, 5 5 0mmx8 0 0mm©At§©^ 
©4fflt>fc. 

[005 7 ] IS- 2 : »«©?5t?f>I!i 
Xg- 1 VM : T-m&2 . 3 1 

[0 05 8] Xffl-3 

4. 
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l, $mw>w73 o i *ma>*. 

S5»tt3 0 L/m i nrtrfcofc. 

Itfc. C©ff©* t lH*:*7X©S£S« 1 L/m i n <fc 
U ^«©^*:/*SttLT*6«SW©H-»tt** 

+^r*4a3R^O**86U-r«fflESSrt&^-^ io 

[o o 5 9] mm^mmtbnt. dds (v^^y 

ffl L?c„ DDStt+t U + AfX ift«CfeS§:S4i^*& 
«^B£0rtt3ra©f«Wrii*UfcSSB£ 
HWW&5M>«>©*Jlt». -@©*Sri 0ft©gffi£ 
UlLfc, 
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